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The engineer education using Global Positioning Systems for the lower classes at KNCT.
Kiyoteru Hayama, Isao Tsunoda, Mitsuhiro Yamasaki
Abstract  We have performed the experimental learning using the Global Positioning Systems (GPS) under the school events 
and the homeroom activities. Through this experimental learning program, we are able to educate (1) the awakening of interest in
space-technology and (2) the performing of the ecological commuting for the lower classes at KNCT, Kumamoto Campus. 
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Fig. 1. Photograph of GPS 
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Table 1. Specifications of GPS 
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Fig. 2. GPS log for climbing Mt. Sengen. 
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Fig. 3. Photograph of Dragon boat race. 
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Fig. 4. GPS log during Dragon boat race. 
Ç;{"
ÍÓ: GPSC]5ÐTXC^5C 4:Ì;"
×´øLM-oL`:­UÔ1À,ùÌ
,k{|1VL{"}¯-öâ4EL^51 ­UÊ:
Ï9ï5UMªCùÌ,k{|LMéÕ1Ï9p¬C
4 v#Ï9CÇVÐ{E®©MW{"Â 8:
GPS XÐC 4 W{;{|®,k{"E_ 
}¯M)Ç:_T GPS XC¤5 Ç
6sGEÐ*x- 6o 30Î ­UÏ9- 7 km/h
p¬zW5"
3.2 ~"iWn}m
ÝwNAC4T GPS ¤yGCN_E1M N
8'(¦º¾:nEå{v4T 1 8O67 21
89 18 4ÖxYx,i×l:nT¤{"
1 8,-$åHF1²ERØGEo¦'
x1WT_`$åHF, GPS Cü|-,kE
, ÙÚE`1ÛzW{)XÖxYxLHR
"




低学年へのGPS を利用した技術者育成教育（葉山）
― 35 ―
熊本高等専門学校　研究紀要　第２号（2010）
Cö^Tù 2:Ì;Xx,NACU^5"1F-"
:âK:«¬ÊK³4 ¯°Bp ÜÝ 
³àE:V^T{âKO1{|C;{E
Þ:Ë µ
(4)Câ5 GPSÎ:ËCU^5
5"ZT GPS )`üM+C:Ë45 X
­)p:ÜTß9Ô9 ´µMSùÌ ´µÏ9ùÌE
`üM+¾¿CzÐ5"E_ Ï9ùÌ-NO×
ØCº5, GPS C]^TX­)pCà`v#Ï
9CÇNO1¿MW5"
ù 2 GPSCâ5ÝwNA
Table 2 Schedule of the experience learning by using GPS. 
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Fig. 5. Explanation of principle for GPS system. 
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Fig. 6. Example of GPS log on Google Map. 
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Fig. 7. GPS log on Google Map by student. 
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Table 3. Schedule of the experience for the ecological commuting 
by using GPS. 
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Table 4. Example of GPS log data for the ecological commuting.
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130.7593842 32.871563 87.08 Wed Junñññ
130.7593842 32.8715668 87.16 Wed Junñññ
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Table 5. Example of the calculation of the distance covered by 
motorcycle.
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Fig. 8. The situation of the explanation for ecological 
commuting.
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Fig. 9. The velocity change at get out of school before the 
guidance of the ecological commuting (GPS No.6). 
,{1 -¹;ºïWéòËE:` 
æÏ9,à{|-}~,kTE|1oL
{" ó: ÏïÏ1­Îx,5V^T_` ÅE
ÏC4T{»@1oL{"
×Ø:4×ØÕïäôõåC©Tà{}p
*^1GLM®«özWT_` }p*^H
84Tx 109FµÌ´ -÷õ1
zWT{(5)"
1.ç~V`DþY
®`UïL:5;{Ã\, 11½ 9äå1~
2.Ï²E´
Ï9x,$øÀ, 2½ ùy, 6½ 9äå1Âì
3.ÄDþY\j
})þ)^Z', 2½ 9äå1~
4.})öâCú©:
yû 25ü})Cöâ, 12½ 9äå1Âì
5.*p¦)X¨§
10oÉ*p¦)X, 130cc 9äôCýå
6.þ´-×:
þ"5oÉþ;{ 160cc 9äôCýå
7.R¾íâ
öÉÊ: 10op:àU;{ 14½ 9äåÂì
8.Ð*®zC|:î§D
®z1Jt` 0.5kg/c3, 2½]4½äå1Âì
9.EÂ-ä:àU
100kgEÂC²ÐTà{ 3½ 9äå1Âì
10.ËÌ·:e7
ËÌ-RC®5M;"6sÌÏ1Ï 40kmLM
Ï 20km:á{ 31½ 9äåÂì:)Â

|WMCq:äåá}NCFh;5 GPS
XCÝ:äå­t°±1,k{äåZ
)M+C{45"|M+,8MW{­t¾9-
1 t*Dï	:çKÐNO´&
{äåC)t4T°±,k{÷ø1{"
äôõå F - kÏ9:°l457o F1 l®ýþ:
{äôõåo F2 mÏ@9:çK;{7o F3C
©{ 
低学年へのGPS を利用した技術者育成教育（葉山）
― 37 ―
熊本高等専門学校　研究紀要　第２号（2010）
F=F1+F2+F3    (4) 
,ùzW{0æ;{"Ï9C
;Wû 
F1=k1v    (5) 
F2=k2v2    (6) 
Ï9-Ï9 ov/t ;{"ÏÏ:{Ï9
ìCär;WûÏ9- 0 E` äôõå1ß:Ï9
:°l;{©{-äôõå1© Ï-
äôõå1{|:E` ÏCø`Ä;äôõå
1©{|:-EME"|, Ï@9,äô
õå1©{0æ4Tx«Cöâ45"
Ï F3= k3v/t    (7a) 
Ï F3=0     (7b) 
°l­-x¼èÝ:iæ;{"
k ËGE 50 ccDÐäåæÀàUäå- 60 
km/l Ï:{äôõå	:`àUä
å-æÀàU,o 30 km/l;{(5)"
l ®ýþ- 25 km/häôõå 9½o:)Â
;{4T°l­CprµÌ,MW5Ð
`0«(6)"
x` :Ì45 6é GPSà]0:ÐC
Rg:°l­Ci{ 
k1=4.63e-6 k2=2.12e-8 k3=4.37e-5  (8) 
E^5"|WCÝ:àUÐ:_\{äåC
rÜ4 °±6WCU^5"
ù 6 -}Nh¼;t*DNNO:
àU`äåprCU^5,{"E_ GPS :k\
5èé,.4T{""iw,- 11 GPSCNO:Ê
451 GPS  Grïæ	3E
Î³,4LÐ1WEL^5"||, 6é:C
äå 30 km/lRgt4TÐC°±4T{ 
t*D.:ME0æ®pr,{:®
LLVM äå1v 27.08 km/l v# 40.92 km/lk
ù/ }Nh¼;äåpr
Table 6. Calculation results of the fuel consumption before the 
guidance of the ecological commuting.
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Fig. 10. The velocity change at the attending school after the 
guidance of the ecological commuting (GPS No.11). 
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Table 7. The comparison of the fuel consumption before and after 
the guidance of the ecological commuting.
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Table 8. The comparison of the average velocity before and after 
the guidance of the ecological commuting.
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低学年へのGPS を利用した技術者育成教育（葉山）
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